Response: In a recent book (1), Kasting has used a modem value for C of 1 g m-2 day-' (1.2 x 10-5 g m-2 s-1) for the "primary production by phytoplankton in regions of high productivity" as an estimate of the 02-producing capacity of optimal regions of the Archean and early Proterozoic oceans. All of the 02 resulting from this production (10-6 mol m-2 s-1) was assumed to have been involved in outgassing by diffusion through the stagnant film at the ocean surface. Kasting estimated (1) (by dividing the assumed rate of 02 production by a calculated transport velocity of 5 x 10`m s-1 across a 40 pm-thick unstirred boundary layer) that productive parts of the surface ocean could have retained as much as 2 x 10-5 mol of 02 per liter (0.08 PAL 02)'
where PAL represents the present atmospheric level, in disequilbrium with an anoxic atmosphere containing as little as 10-14 PAL 02. These "oxygen oases" might therefore have provided localized habitats for early eukaryotes before the origin of an 02-rich atmosphere.
Kasting's model of a diffusion-limited rate of escape for 02 from the ocean surface would work if the primary production beneath the oases were as high as that found in modem areas of upwelling (C, 0.5 to 10 g m-2 day-1) and if all of the 02 stayed close to where it was produced. The model would not work if the Archean 02 oases were less productive than the modern net euphotic zone (average production of C equals about 0.1 g m-2 day-') (2) Response: We are pleased to see that our recent paper (1) has attracted the attention of theorists. As noted in that paper, the laserenhanced NMR effect we reported could be useful if the magnitude of the effect can be increased, and additional theory is welcome. Our predictions of the size of the expected effect are much larger than those of Harris and Tinoco. Their calculations assume that the only terms in the field-matter Hamiltonian that can contribute significantly to a resonance frequency shift are those that are proportional to the laser intensity (the square of the field amplitude, e2). This assumption seems too restrictive. At least one reasonable mechanism [an off-resonance electric field inducing polarization, P(o) = (x)FE(X) (where P is the polarization, X is the frequency, and at is the molecular polarizability), which in turn acts like a direct current magnetic dipole (I)] is proportional to e. This effect thus has nonvanishing consequences in first-order perturbation theory. In atomic systems, such as a hydrogen atom, the contributions can be calculated quite accurately and would give resonance frequency shifts of several hertz at reasonable bond distances for our laser intensity (1) . A related derivation based on P(w) = -N13(w)dB(t)/dt (where N is the number of molecules, 1P is the chiral response parameter, B is the magnetic field, and t is time) would give differences for different enantiomers. In this case the effect is smaller, but still first order, and many orders of magnitude larger than that predicted by Harris and Tinoco.
In molecular liquids, other complications must be considered. For example, molecules in solution experience rotational reorientation (as manifested by fluorescence depolarization, for example). However, picosecond laser measurements by many researchers have shown that typical fluorescence depolarization times for mediumsized molecules in solution are on the order of 5 ps; fluorescence lifetimes for the molecules we are examining are probably several hundred picoseconds or less, and the quantum yield is probably high. Thus we would still expect residual polarization on the order of at least 1% of the maximum figure we would calculate for atomic systems.
Since the publication of our paper (1) 
